FIELD OF THE INVENTION 

This invention relates generally to metallizable white opaque films, and more 
particularly to metallized films made therefrom and labels made from the metallized 
films. In particular, this invention is directed to white opaque, metallized films capable 
of receiving an aqueous cold glue adhesive of the type commonly employed to adhere 
^ films to a container; thereby making the metallized films of this invention highly 
Jj desirable for use in fabricating cut and stack labels to be applied to containers. 

3 BACKGROUND OF THE INVENTION 
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m Metallizable white opaque films are well known in the art, and are made for a 

variety of applications. For many applications, including but not limited to decorative 
g packaging and certain label applications, it is highly desirable to achieve a brilliant, high 
.;| gloss appearance from the metal layer. In prior art, opaque, metallized films employing 
an opacifying, void creating additive in the core in a sufficient quantity to achieve the 
desired opacity in the film, the metal layer tends to be somewhat dull; not having the 
high brilliance and gloss characteristics desired for many applications. 

One way of achieving a greater brilliance or gloss in the metal layer is to 
avoid the use of void-creating additives, such as calcium carbonate, to achieve the 
desired opacity. Thus, for applications requiring a greater brilliance or gloss in the 
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metal layer, opacity and whiteness can be achieved by incorporating TiOg particles into 
the core of the film, which are too small to initiate voiding. 

In addition, a non-voided metallizable skin composed of polypropylene, 
copolymers of polypropylene, or blends thereof, can be coextruded on one side of the 
core layer. Such a skin layer conceivably also could contain TiOg to further improve the 
opacity and the whiteness of the film. While the use of non-voiding additives to 
establish whiteness and opacity in metallized films may provide satisfactory brilliance 
and gloss in the metal layer, they do not contribute to achieving other desired properties 
for label applications. 

When the metallized film is intended to be used for label applications, and 
more specifically, for cut and stack label applications, it is highly desirable to employ 
aqueous cold glue adhesives on the label to adhere the label to the desired container. 
Several methods exist to permit the use of these cold glue adhesives in label 
applications. First, in paper labels, the cellulosic structure inherently is able to absorb 
excess moisture from the cold glue adhesive, thereby allowing adhesion of the paper 
label to the container. However, for many applications it is highly desirable to employ 
plastic labels, since they tend to be more durable than paper labels. 

Plastic films are employed in the fabrication of labels that include an 
aqueous cold glue adhesive to adhere the label to a container, e.g., a glass or plastic 
bottle. For such applications, it is common practice to employ a secondary coating 
operation in which a hygroscopic coating is applied to a surface of the film, and this 
coating constitutes the adhesive-receiving layer. While these films are generally 
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satisfactory for their intended purpose, they do require the use of a secondary coating 
operation, thereby increasing fabrication costs. 

Exemplary disclosures of biaxially oriented metallized white film can be 
found in U.S. Patent Nos. 5,425,996 (Wilkie et al.); 5,326,625 (Schuhmann et al.) and 
4,883,698 (Bothe et a!.). 

U.S. Patent No. 4,701,369, issued to Duncan, discloses an oriented 
multilayer film including a non-absorbent core that is free of voids and one or two 
surface layers. Each surface layer includes void creating additive to render the 
surface(s) absorbent to water. Duncan does not relate in any way to metallizable, or 
metallized films, and clearly does not relate in any way to a film designed to enhance 
the brilliance or gloss of a metallized film. However, Duncan does disclose a variety of 
void creating additives that are usable in this invention. The Duncan disclosure is 
hereby incorporated by reference herein. 

In view of the above, there is a need for metallizable white opaque films 
that are capable of receiving a brilliant, high gloss metal layer thereon and that are well 
suited for use in label applications, and in particular cut and stack label applications 
wherein aqueous cold glue adhesives can be used, without the need for including any 
separate hygroscopic coating step. It is to such metallizable white opaque films, 
metallized films made therefrom, and labels made from the metallized films that the 
present invention relates. 

DESCRIPTION OF THE BEST MODE OF THE INVENTION 

The metallizable white opaque films of this invention include at least three 
distinct layers that cooperate to provide an opaque, biaxially oriented film capable of 



receiving a brilliant, high gloss metal layer on one exposed surface thereof, and receiving 
oh its opposed exposed surface an aqueous cold glue adhesive of the type employed on 
plastic label stock to adhere plastic labels to a desired container, e.g., a plastic or glass 
container or bottle. The opposed exposed surface is the outer surface of a porous layer 
that aids in imparting the desired opacity to the film and also has the desired absorption 
characteristics to absorb the required amount of moisture from the aqueous cold glue 
adhesives to be applied thereto. 

The films in accordance with this invention preferably are biaxially oriented 
films made on conventional tenter and/or bubble processing equipment. In accordance 
with the tenter process, the multiple layers of the film are extruded through a conventional 
die, and then are sequentially stretched in the machine direction, approximately 4 to 7 % 
and then in the transverse direction, approximately 7 to 11% prior to cooling the film into 
its desired biaxially oriented state. The particular process employed to manufacture the 
films of this invention is not considered a limitation on the invention; it being understood 
that any acceptable process for forming the biaxially oriented films of this invention can be 
employed. 

In one preferred embodiment of this invention, the film is a three layer 
structure including an internal core and opposed skin layers. The intern ^l^Crep referably 
is a polypropylene homopolymer or a mini-random copolymer having a low-ethylene 
content on the order of 1% or less. In the most preferred embodiments of this invention 
void creating additives are completely omitted from the core. It has been determined that 
the inclusion of as little as 1-2% calcium carbonate void-creating additive in the core 
adversely affects the final metal brilliance of the metallized film. In fact, the metal brilliance 




of such lightly voided films is reduced by as much as a factor of 5 at a reflectance angle 
of 20°, as measured using a Byk Gardner mirror-TRI-gloss meter. However, it is within the 
scope of this invention to include non-void creating additives, such as titanium dioxide in 
the core to enhance opacity. In a representative embodiment of this invention the core has 
a thickness of approximately 200 gauge. 

The skin layer that is intended to receive a thin metallized coating thereon 
preferably is a copolymer or a mixture of copolymers of polypropylene that is treated in a 
well known manner to improve surface adhesion so that the layer will be receptive to 
receiving the thin metallized layer thereon. The most preferred treatment in this invention 
is a corona treatment process. In an exemplary embodiment of this invention the skin layer 
intended to receive the metallized coating has a thickness of approximately 20 gauge or 
less. 

It should be noted that flame treatment of thick films and voided opaque films 
is an extremely difficult and impractical treatment process. In particular, voided opaque 
films are not very good at dissipating the heat generated by a flame treatment process, and 
for this reason, other treatment processes such as corona treatment are preferred. 

The opposed, or back skin layer, which preferably is on the order of 15-25 
gauge in thickness, is composed of polypropylene homopolymers, copolymers of 
polypropylene including comonomers of 0,0 or less in an amount less than 50% by weight 
of the copolymer, and blends of said polypropylene homopolymers and polypropylene 
copolymers. In the most preferred embodiment of the invention the opposed, or back skin 
layer is either a polypropylene homopolymer or a mini-random copolymer of the same 
composition employed in the core. However, unlike other prior art films, this back skin 



layer is heavily voided with a suitable void creating additive to provide a desired level of 
porosity for absorption of moisture from aqueous cold glue adhesives of the type employed 
to adhere a label to a container. In the most preferred embodiment of the invention the 
heavily voided skin layer is surface treated by corona treatment or other oxidative treatment 
process adaptable to the treatment of a voided polymer layer, to thereby improve the 
wetting and adhesion of the cold glue adhesive to the skin layer of the film. This is a very 
important requirement of commercially available films in accordance with this Invention. 

In the preferred embodiments of this invention the voiding agent employed 
in the back skin layer is calcium carbonate in the 1 to 5 micron particle size range. Most 
preferably the calcium carbonate employed in this invention is of a 1 to 2 micron particle 
size and is present in an amount of about 20% to about 60% by weight of the skin layer to 
achieve the desired porosity. Other void creating opacifying agents that may be useable 
in this invention are silicon dioxide, aluminum silicate and magnesium silicate. 

It is believed that percentages of 1 to 2 micron calcium carbonate below 20% 
by weight of the skin layer will not provide the necessary porosity to absorb the required 
moisture levels from the aqueous cold glue adhesives employed In label applications. On 
the other hand, it is believed that quantities of 1 to 2 micron calcium carbonate in excess 
of 60% by weight of the skin layer will adversely affect the processability of the skin layer. 
In particular, such high quantities of calcium carbonate will not be effectively and uniformly 
disbursed throughout the skin layer; thereby adversely affecting the uniformity of the 
rheological properties of the film. 

In more preferred embodiments of this invention the quantity of 1 to 2 micron 
calcium carbonate should be at least 25%, more preferably at least 35%, and even more 



preferably at least 40%. Most preferably, the upper quantity limit of the 1 to 2 micron 
calcium carbonate should be 55% or less and even more preferably no more than 50%. 
All percentages of calcium carbonate referred to herein are by weight, based on the total 
weight of the voided skin layer including the calcium carbonate therein. 

In accordance with this invention, the high voiding of the back skin layer that 
is' opposed to the metallized skin layer provides the dual benefit of enhancing the opacity 
of the film and providing the desired porosity for the absorption of moisture from aqueous 
cold glue adhesive of the type employed in label applications. These dual benefits are 
achieved without undesirably affecting the brilliance of the metallized films within the scope 
of this invention. 

In the most preferred embodiments of this invention, the non-voided corona 
treated skin layer has a thin metallized layer, on the order of angstroms, applied to it by a 
vapor deposition process or other well known metallizing process. 

The metallized film can then be cut into desired labels, and in particular, cut 
and stack labels of the type employed in a continuous processing operation in which water- 
based glues or adhesives are applied to the back skin layer prior to adhering the layer to 
a desired container, e.g., a plastic bottle, glass bottle or the like. Preferred water-based 
adhesives usable in this invention include Henkel Optal 10-7300 and Henkel Optal 10- 
7302. Both of these latter adhesives include essentially the same chemistry, with the 1 0- 
7302 being formulated for easier clean-up. 

Other conventional additives, in conventional amounts, may be included in the 
compositions and films of the invention. Suitable other conventional additives include 
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antioxidants, pigments, orientation stress modifiers, flame retardants, antistatic agents, 
antiblocking agents, antifoggants and slip agents. 

Another class of additives that may be included in the compositions of the invention 
are low molecular weight hydrocarbon resins{ frequently referred to as "hard resins".) 

The term "low molecular weight hydrocarbon resins" refers to a group of 
hydrogenated or unhydrogenated resins derived from olefin monomers, such as the resins 
derived from terpene monomers, coal tar fractions and petroleum feedstock. Suitable such 
resins prepared from terpene monomers (e.g., limonene, alpha and beta pinene) are 
Piccolyte resins from Hercules Incorporated, Wilmington, DE, and Zonatac resins from 
Arizona Chemical Company, Panama City, FL.. Other low molecular weight resins are 
prepared from hydrocarbon monomers, as C5 monomers (e.g., piperylene, cyclopentene, 
cyclopentadiene, and isoprene), and mixtures thereof. These are exemplified by the 
hydrogenated thermally oligomerized cyclopentadiene and di cyclopentadiene resins sold 
under the trade name Escorez (for example Escorez 5300) by Exxon Chemical Co. of 
Baytown, TX. Others are prepared from Cg monomers, particularly the monomers derived 
from Cg petroleum fractions which are mixtures of aromatics, including styrene, methyl 
styrene, alpha methyl styrene, vinyl naphthalene, the indenes and methyl indenes and, 
additionally, pure aromatic monomers, including styrene, a-methyl-styrene and 
vinyltoluene. Examples of these resins include hydrogenated a-methyl styrene-vinyl 
toluene resins sold under the trade name Regalrez by Hercules Incorporated of 
Wilmington, DE. 



In general, the low molecular weight resins that can be included in the compositions 
of this invention are characterized by a molecular weight less than about 5000, a T„ of 
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about 50 to 100°C and a softening point less than about 140°C. 

Films prepared with a composition according to this invention that include a minor 
amount of a low molecular weight resin may have a lower MVTR than is realized with the 
blends discussed above. It is believed that the low molecular weight resin can be included 
in the compositions at a concentration up to about 30 % by weight, preferably up to about 
4 to 20% and most preferably about 4 to 10% by weight based on the total weight of the 
composition. 

Example 

In an exemplary embodiment of this invention, a three layer film includes a 
20 gauge, non-voided metal bonding layer, a 190 gauge non-voided core and a 20 gauge 
voided back skin layer. The metal bonding layer included a blend of 35% Union Carbide 
SRD4-1 89 (an 8% butene-propylene copolymer), 1 5% Union Carbide SRD4-1 90 (a 1 2.5% 
butene-propylene copolymer) and 50% Fina 8753 (an ethylene-propylene copolymer 
including 3.4% ethylene therein). The non-voided core included 95% Epsilon E-1803 (an 
ethylene-propylene mini-random copolymer including 0.6% ethylene) and 5% titanium 
dioxide (TiOj). The voided back skin layer included 65% Epsilon E-1803 (a 
propylene/ethylene mini-random copolymer including 0.6% ethylene), 25% of one micron 
FilmLink400 (a calcium carbonate having a nominal mean particle size of one micron) and 
10% titanium dioxide (TiOj). 
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The above film had substantially the following properties; 
• Thickness 230 gauge 

Yield 13,300 in^/lb. 
Density 0.926 g/cm^ 
TAPPI Opacity 82% 
Whiteness Index 89 
When metallized to an Optical Density of 2, the above identified film 
possessed a highly brilliant metal appearance on the metallized side and a uniform, white 
appearance on the opposite side. 
' Optical Density (O.D.) = logio (1/T) where T is transmittance, which has no 

units. Transmittance is the ratio of transmitted power (light at a given wave length) to 
incident power (light). An Optical Density of 2.0 translates to T=0.01 , or 1% of the incident 
light being transmitted through the film. 

The thickness of the film was determined in accordance with ASTM No. 

D374. 

The yield was identified in accordance with ASTM No. D4321. 

The density of the film was determined in accordance with ASTM No. D792. 

The TAPPI Opacity was determined in accordance with ASTM No. D589. 

The Whiteness Index was determined in accordance with ASTM No. E313. 
The film of this Example was tested with the Henkel 1 0-7300 cold glue adhesive on 
a Krones labeler. Although the adhesive did adhere the label to a bottle, the film still 
exhibited slide on the bottle after 1 hour, and no slide with picture-frame (label perimeter 
about 1/8 to 1/4 inch in from the marginal edges of the label) fiber tear indicating adhesion 
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after 20 hours. In other words, after 20 hours the marginal edges of the label were not 
able to be easily removed, or separated from the bottle without tearing. 

Applicant has determined that by employing in the voided skin layer receiving the 
cold glue adhesive, 35% and 55%, respectively, of 2 micron calcium carbonate by weight 
of such voided skin layer, the film labels exhibited no slide and picture-frame fiber tear only 
one hour after being applied to a bottle. Applicant believes this same beneficial result of 
employing high loadings of calcium carbonate will be achieved with 1 micron calcium 
carbonate and also possibly with larger size calcium carbonate. 

Without further elaboration, the foregoing will so fully illustrate my invention that 
others may, by applying current or future knowledge, readily adopt the same for use under 
various conditions of service. 
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